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PROBLEM TO BE SOLVED: To achieve a 
new technique for further integrating chemical 
reaction and substance migration, ion analysis, 
and the lil<e in a micro channel for continuation 
by accurately controlling flow. SOLUTION: In 
two taminar flows for forming the interface 
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micro chip (10), at least one solution flow 
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different compositions. 
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CLAIMS 



[Claim(s)] 

[Claim 1] One [ at least ] solution flow is the liquid-liquid-interface-level segment flow approach 
characterized by being constituted by the plurality of the solution segment from which a presentation 
differs in the two-layer style which forms a liquid liquid interface level within the micro channel on a 

microchip. 

[Claim 2] The liquid-liquid-interface-level segment flow approach of claim 1 characterized by carrying 
out extraction separation of the component contained with the solution flow of another side to at least 
one of two or more of the solution segments from which a presentation differs alternatively. 
[Claim 3] The liquid-liquid-interface-level segment flow approach of claim 1 characterized by making 
the solution flow of at least one and another side of two or more solution segments from which a 
presentation differs perform an alternative liquid-liquid interface reaction. 

[Claim 4] The solution segment from which a presentation differs is claim 1 characterized by containing 
different recognition matter thru/or one liquid-liquid-interface-level segment flow approach of 3. 
[Claim 5] The solution segment from which a presentation differs is claim 1 characterized by consisting 
of a thing containing the recognition matter, and a thing which is not contained thru/or one liquid-liquid- 
interface-level segment flow approach of 4. 

[Claim 6] The solution segment from which a presentation differs is claim 1 characterized by containing 
different coloring matter thru/or one liquid-liquid-interface-level segment flow approach of 5. 
[Claim 7] The solution segment from which a presentation differs is claim 1 characterized by consisting 
of a thing containing coloring matter, and a thing which is not contained thru/or one liquid-liquid- 
interface-level segment flow approach of 6. 

[Claim 8] The two-layer style which constitutes a liquid liquid interface level is claim 1 characterized by 
being formed as a horizontal parallel current flow in the micro charmel of the entrance region of one 
solution flow and the solution flow of another side thru/or one liquid-liquid-interface-level segment flow 
approach of 7. 

[Claim 9] The two-layer style which constitutes a liquid liquid interface level is claim 1 characterized by 
being formed as a vertical crosscurrent in the micro channel of the entrance region of one solution flow 
and the solution flow of another side thru/or one liquid-liquid-interface-level segment flow approach of 
7. 

[Claim 10] Segment analytical method characterized by detecting the component contained in a solution 
segment to one [ at least ] flow of the liquid-liquid-interface-level segment flow formed by the approach 
of claim 1 thru/or either of 9. 

[Claim 1 1] Segment analytical method of claim 1 0 characterized by detecting by non-contact. 
[Claim 12] Segment analytical method of claims 10 or 1 1 characterized by detecting continuously a 
different component contained to each of two or more solution segments for every solution segment. 
[Claim 13] The segment flow system characterized by equipping with the supply means and its supply 
channel of solution flow of another side one [ which consists of plurality of the solution segment from 
which it is a system for claim 1 thru/or the segment flow approach of 9, and a presentation differs with 
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the micro channel in which a two-layer flow liquid liquid junction side is formed / at least ] supply 
means and its supply channel list of solution flow. 

[Claim 14] The segment analysis system characterized by having the detection means in the system of 

claim 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] Invention of this application relates to the liquid-liquid-interface-level segment 
flow approach and segment analytical method. Invention of this application relates to the liquid-liquid- 
interface-level segment flow approach as a new technique and the segment analytical method using this 
which make possible continuous analysis, alternative extraction separation, etc. of various kinds, such as 
ion, on a microchip, and the segment flow system which makes these possible in more detail. 
[0002] 

[The technical problem of a Prior art and invention] The slot (micro channel) to about hundreds of 
microns is formed on chips, such as a glass plate and a silicon substrate, integrating a chemical analysis, 
a chemical reaction, etc. as a system attracts attention worldwide, and energetic examination is 
advanced. 

[0003] A few [ however, / an attempt that old many tend to accumulate electrophoresis analysis on a 
chip and a general chemical reaction is integrated / the actual condition ] 

[0004] In such a situation, the artificers of this application have examined making chemical reactions 
various until now possible within a micro channel paying attention to the size effect which liquid phase 
minute space like a micro channel has. the big ratio as the result ~ the solvent extraction within the 
micro channel which pays its attention to an interface product and a short molecular diffusion distance is 
realized, and it is checking that it is a very effective ion sensing means. Specifically by this approach, it 
has succeeded, for example in integration of complexing and solvent extraction, such as cobalt ion, and 
an ion pair detection system. 

[0005] Then, artificers developed the old track record further and came considering realizing the new 
technical means which it integrates further and can also continuation-ize the chemical reaction within a 
micro channel, mass transfer, ion analysis, etc. by control of more advanced flow as a teclinical problem. 

[0006] 

[Means for Solving the Problem] The 1st is provided with the liquid-liquid-interface-level segment flow 
approach characterized by one [ at least ] solution flow being constituted by the plurality of the solution 
segment from which a presentation differs in the two-layer style which forms a liquid liquid interface 
level within the micro channel on a microchip as that to which invention of this application solves the 
above-mentioned technical problem. 

[0007] Moreover, the 2nd is provided with the liquid-liquid-interface-level segment flow approach 
characterized by carrying out extraction separation of the component contained with the solution flow of 
another side to at least one of two or more of the solution segments from which a presentation differs 
alternatively, and the 3rd is provided with the liquid-liquid-interface-level segment flow approach 
characterized by making the solution flow of at least one and another side of two or more solution 
segments from which a presentation differs perform an alternative liquid-liquid interface reaction. 
[0008] Invention of this application about the above-mentioned approach and to the 4th The liquid- 
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liquid-interface-level segment flow approach characterized by the solution segment from which a 
presentation differs containing different recognition matter to the 5th The liquid-liquid-interface-level 
segment flow approach characterized by the solution segment from which a presentation differs 
consisting of a thing containing the recognition matter, and a thing which is not contained to the 6th The 
liquid-liquid-interface-level segment flow approach characterized by the solution segment from which a 
presentation differs containing different coloring matter to the 7th The liquid-liquid-interface-level 
segment flow approach characterized by the solution segment from which a presentation differs 
consisting of a thing containing coloring matter and a thing which is not contained is offered. 
[0009] The two-layer style from which invention of this application constitutes a liquid liquid interface 
level in the 8th The liquid-liquid-interface-level segment flow approach of one of the above 
characterized by being formed as a horizontal parallel current flow in the micro channel of the entrance 
region of one solution flow and the solution flow of another side is offered. The two-layer style which 
constitutes a liquid liquid interface level provides the 9th with the liquid-hquid-interface-level segment 
flow approach characterized by being formed as a vertical crosscurrent in the micro channel of the 
entrance region of one solution flow and the solution flow of another side. 

[0010] As opposed to one [ at least ] flow of the liquid-liquid-interface-level segment flow by which 
invention of this application was furthermore formed in the 10th by the approach of one of the above 
The segment analytical method characterized by detecting the component contained in a solution 
segment is offered. To the 11th The segment analytical method characterized by detecting continuously 
a different component which contains the segment analytical method characterized by detecting in the 
12th at each of two or more solution segments for every solution segment by non-contact is offered. 
[001 1] With moreover, the micro channel which is a system for the above-mentioned segment flow 
approach and by which a two-layer flow liquid liquid junction side is formed in the 13th The segment 
flow system characterized by equipping with the supply means and its supply channel of solution flow 
of another side one [ which consists of plurality of the solution segment from which a presentation 
differs / at least ] supply means and its supply charmel list of solution flow is offered. To the 14th In this 
system, the segment analysis system characterized by having the detection means is offered. 
[0012] 

[Embodiment of the Invention] Although invention of this application has the description as above- 
mentioned, it explains the gestalt of that operation below. 

[0013] Dra wing 1 of the attached drawing explains the outline of the liquid-liquid-interface-level 
segment flow approach of invention of this application. For example, invention of this application is 
carried out in a microchip (10) which was illustrated to this drawmg.! . 

[0014] The microchip (10) illustrated to this drawing 1 consists of a eel substrate of transparency, such 
as glass, silicon, and plastics, and, similarly the front face of a substrate is covered with covering of 
transparency. Moreover, the size of a chip is miniaturized at within the limits whose die length in every 
direction is several cm. 

[0015] Two minute dipping ways (20A) (20B) are formed, these join and the micro channel (30) is 
formed in the substrate front face of this microchip (10). The solution introduced into the minute dipping 
way (20A) (20B) flows to the arrow-head approach in drawing, respectively, joins within a micro 
channel (30), and forms a two-layer flow liquid liquid junction side. In order to become a two-layer style 
at this time, solution flow (40A) (40B) is immiscible nature or difficulty compatibility mutually, for 
example, one solution flow (40A) is constituted by the organic solution, and the solution flow (40B) of 
another side is constituted by the water solution. 

[0016] In the two-layer style which forms such a liquid liquid interface level, the solution flow (40 A) 
which consists of an organic solution as flow which is one side, for example consists of invention of this 
application as continuation flow of the solution segment (1) from which that presentation differs, (2), 
(3), (4), and (5). As a presentation, only a segment (3):B+ ionophore / solvent segment (4):solvent can 
constitute only a segment (1):A+ ionophore / solvent segment (2):solvent like a segment (5):C+ 
ionophore / solvent, for example. Of course, it cannot be overemphasized that it is not limited to the 
combination of the segment of the thing containing a specific ionophore and the thing which does not 
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contain this. You may constitute as a combination of segments, such as a characteristic labile molecule, 
and a thing containing proper things, such as coloring matter, a thing which does not contain these. 
[0017] Formation of the flow of such a solution segment is attained from the micro syringe as a supply 
means corresponding to each solution segment etc. to the aforementioned minute dipping way (20A) by 
supplying each solution segment so that it may continue one by one. Various chemical reactions, an 
extract, analysis, etc. are attained by what kind of solution segment constitutes solution flow (40A). 
[0018] For example, drawing 2 extracts and incorporates characteristic ion kind A+, B+, and C+ from 
the solution flow (40B) of another side to the segment of solution flow (40A) alternatively by the 
configuration of the solution segment containing a characteristic ionophore like the above-mentioned 
instantiation, and the example which detected the existence continuously is shown. 
[0019] About the solution flow (40A) constituted by the solution segment, as illustrated to solution flow 
(40B), and drawing 1 and draw i n g 2 of another side, a two-layer flow liquid liquid junction side may be 
formed as a horizontal parallel current flow in a micro channel (30), or you may fonn as a vertical style 
in the micro channel (30) of an entrance region. The rate of flow, a flow rate, etc. may be adjusted, or a 
micro channel is formed in a vertical layered structure as structure of a microchip, and you may make it 
the micro channel (30) of an entrance region serve as up-and-down crossover flow also in consideration 
of the problem of specific gravity, in a vertical style, as formation of a liquid liquid interface level serves 
as a short time. 

[0020] For example, the above liquid-liquid-interface-level segment flow systems can be constituted as 
an analysis system equipped with various kinds of detection means. For example, as a suitable detection 
means, analysis non-contact [ under the heat lens microscope realized by the artificers of this 
application ] is enabled. In the lower stream of a river of an entrance region micro channel (30), it 
becomes possible to detect each, such as two or more ion kinds contained in each solution segment of 
the solution flow (40A) accompanying the extract from the solution flow (40B) of a water solution. 
[0021] In the ion detection under a heat lens microscope, it is also effective to contain the coloring 
matter of lipophilicity in an organic solution segment with an ionophore, for example. This is because 
the detection of detection of the ion for the purpose of analysis to high degree of accuracy is attained by 
proton emission of a coloring matter molecule, as the principle was shown in drawin g 3 . 
[0022] Epicritic [ of the heat lens signal by installation of a coloring matter solution ] is actually very 
remarkable. Drawing 4 illustrates a change of the heat lens signal at the time of presupposing by turns 
that it is only a coloring matter solution and 1 -butanol as a segment, and introducing them on the 
strength. An epicritic high thing is understood also from this. 

[0023] Of course, various modes which artificers have already proposed may be adopted about the 
concrete means for the liquid-liquid-interface-level segment flow approach of invention this application, 
the analytical method using this, and the system that realizes these approaches in a list. Moreover, it 
carmot be overemphasized the presentation of an actual solution segment, the flow rate within a micro 
channel, the rate of flow, and that at least a detecting element is further defined moderately about a 
detection means. 

[0024] Then, an example is shown below and invention of this application is explained to it in more 

detail. Invention is not limited by the following examples although it is natural. 

[0025] 

[Example] In the example of drawin g 2 , extract of ion and analysis were performed by making into 
solution flow (40A) the organic phase which consists of a solution segment which contains ionophore 
A+ and B+ respectively, and a solution segment of only a solvent. 

[0026] That is, corresponding to drawing 1 and dr awing 2 , the water solution which contains Na+ and 
K+ 10-2M is introduced into 1 50 micrometers of****, and a micro charmel (30) with a depth of about 
50 micrometers as solution flow (40B) from inlet of one of the two. From another inlet, they are a 
lipophilicity pH indicator (KD-A3), Na+ ionophore molecule (DD16C5), and KD-A3 and K+ ionophore 
molecule (Valinomycin). Segment installation was caiTied out at intervals of the fixed rate of flow and 
installation (Imicrol/min, 2min) as a configuration of the solution segment of the form which 
sandwiches the organic phase which does not contain an ionophore for the included organic phase in 
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between. The focus of a heat lens microscope (excitation light-wave length: 514.5mm, probe light wave 
length:633nm) was doubled with the organic phase side of a distance the lower stream of a river of about 
166mm from the juncture of the organic phase of solution flow (40 A), and the aqueous phase of solution 
flow (40B), and the ion concentration extracted by the organic phase segment was measured. 
[0027] When the organic phase segment containing the organic phase segment and Na+ ionophore 
containing K+ ionophore was introduced by turns, in each segment, the response based on the 
alternative extract of specific ion was obtained. Here, an organic phase and the aqueous phase are about 
[ about 6micro ] 1 (amount of reagents ISOpmol extent), and when the amount of reagents required for 
one continuous measurement measures a transient response, it can carry out [ minute amount ]-izing of 
the amount of reagents further. From the above result, the merit which is not in a conventional-type 
sensor called the variety ion continuous detection on the chip of one sheet was realized for the first time. 
Since ion which is different only by replacing an ionophore with is measurable, an environmental 
sample, the blood serum sample of such a system, etc. are possible for application in the field as which 
the continuous analysis of two or more ion is required. 
[0028] 

[Effect of the Invention] The old track record by artificers is further developed by invention of this 
application, and a new technical means with it is realized as explained in detail above. [ able for the 
chemical reaction within a micro channel to integrate further, and to continuation-ize mass transfer, ion 
analysis, etc. by control of more advanced flow, ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] Invention of this application relates to the liquid-liquid-interface-level segment 
flow approach and segment analytical method. Invention of this application relates to the liquid-liquid- 
interface-level segment flow approach as a new technique and the segment analytical method using this 
which make possible continuous analysis, alternative extraction separation, etc. of various kinds, such as 
ion, on a microchip, and the segment flow system which makes these possible in more detail. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] The old track record by artificers is further developed by invention of this 
application, and a new technical means with it is realized as explained in detail above. [ able for the 
chemical reaction within a micro channel to integrate further, and to continuation-ize mass transfer, ion 
analysis, etc. by control of more advanced flow, ] 
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TECHNICAL PROBLEM 



[The technical problem of a Prior art and invention] The slot (micro channel) to about hundreds of 
microns is formed on chips, such as a glass plate and a silicon substrate, integrating a chemical analysis, 
a chemical reaction, etc. as a system attracts attention worldwide, and energetic examination is 
advanced. 

[0003] A few [ however, / an attempt that old many tend to accumulate electrophoresis analysis on a 
chip and a general chemical reaction is integrated / the actual condition ] 

[0004] In such a situation, the artificers of this application have examined making chemical reactions 
various until now possible within a micro channel paying attention to the size effect which liquid phase 
minute space like a micro channel has. the big ratio as the result - the solvent extraction within the 
micro channel which pays its attention to an interface product and a short molecular diffusion distance is 
realized, and it is checking that it is a very effective ion sensing means. Specifically by this approach, it 
has succeeded, for example in integration of complexing and solvent extraction, such as cobalt ion, and 
an ion pair detection system. 

[0005] Then, artificers developed the old track record further and came considering realizing the new 
technical means which it integrates further and can also continuation-ize the chemical reaction within a 
micro channel, mass transfer, ion analysis, etc. by control of more advanced flow as a technical problem. 
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MEANS 



[Means for Solving the Problem] The 1 st is provided with the liquid-liquid-interface-level segment flow 
approach characterized by one [ at least ] solution flow being constituted by the plurality of the solution 
segment from which a presentation differs in the two-layer style which forms a liquid liquid interface 
level within the micro channel on a microchip as that to which invention of this application solves the 
above-mentioned technical problem. 

[0007] Moreover, the 2nd is provided with the liquid-liquid-interface-level segment flow approach 
characterized by carrying out extraction separation of the component contained with the solution flow of 
another side to at least one of two or more of the solution segments from which a presentation differs 
alternatively, and the 3rd is provided with the liquid-liquid-interface-level segment flow approach 
characterized by making the solution flow of at least one and another side of two or more solution 
segments from which a presentation differs perform an alternative liquid-liquid interface reaction. 
[0008] Invention of this application about the above-mentioned approach and to the 4th The liquid- 
liquid-interface-level segment flow approach characterized by the solution segment from which a 
presentation differs containing different recognition matter to the 5th The liquid-liquid-interface-level 
segment flow approach characterized by the solution segment from which a presentation differs 
consisting of a thing containing the recognition matter, and a thing which is not contained to the 6th The 
liquid-liquid-interface-level segment flow approach characterized by the solution segment from which a 
presentation differs containing different coloring matter to the 7th The liquid-liquid-interface-level 
segment flow approach characterized by the solution segment from which a presentation differs 
consisting of a thing containing coloring matter and a thing which is not contained is offered. 
[0009] The two-layer style from which invention of this application constitutes a liquid liquid interface 
level in the 8th The liquid-liquid-interface-level segment flow approach of one of the above 
characterized by being formed as a horizontal parallel current flow in the micro channel of the entrance 
region of one solution flow and the solution flow of another side is offered. The two-layer style which 
constitutes a liquid liquid interface level provides the 9th with the liquid-liquid-interface-level segment 
flow approach characterized by being formed as a vertical crosscurrent in the micro charmel of the 
entrance region of one solution flow and the solution flow of another side. 

[0010] As opposed to one [ at least ] flow of the liquid-liquid-interface-level segment flow by which 
invention of this application was furthermore formed in the 10th by the approach of one of the above 
The segment analytical method characterized by detecting the component contained in a solution 
segment is offered. To the 1 1th The segment analytical method characterized by detecting continuously 
a different component which contains the segment analytical method characterized by detecting in the 
12th at each of two or more solution segments for every solution segment by non-contact is offered. 
[001 1] With moreover, the micro channel which is a system for the above-mentioned segment flow 
approach and by which a two-layer flow liquid liquid junction side is formed in the 1 3th The segment 
flow system characterized by equipping with the supply means and its supply channel of solution flow 
of another side one [ which consists of plurality of the solution segment from which a presentation 
differs / at least ] supply means and its supply channel list of solution flow is offered. To the 14th In this 
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system, the segment analysis system characterized by having the detection means is offered. 
[0012] 

[Embodiment of the Invention] Although invention of this application has the description as above- 
mentioned, it explains the gestalt of that operation below. 

[0013] Drawing 1 of the attached drawing explains the outline of the liquid-liquid-interface-level 
segment flow approach of invention of this application. For example, invention of this application is 
carried out in a microchip (10) which was illustrated to this drawing 1 . 

[0014] The microchip (10) illustrated to this drawing 1 consists of a eel substrate of transparency, such 
as glass, silicon, and plastics, and, similarly the front face of a substrate is covered with covering of 
transparency. Moreover, the size of a chip is miniaturized at within the limits whose die length in every 
direction is several cm. 

[0015] Two minute dipping ways (20A) (20B) are formed, these join and the micro channel (30) is 
formed in the substrate front face of this microchip (10). The solution introduced into the minute dipping 
way (20A) (20B) flows to the an-ow-head approach in drawing, respectively, joins within a micro 
channel (30), and forms a two-layer flow liquid liquid junction side. In order to become a two-layer style 
at this time, solution flow (40A) (40B) is immiscible nature or difficulty compatibility mutually, for 
example, one solution flow (40A) is constituted by the organic solution, and the solution flow (40B) of 
another side is constituted by the water solution. 

[0016] In the two-layer style which forms such a liquid liquid interface level, the solution flow (40A) 
which consists of an organic solution as flow which is one side, for example consists of invention of this 
application as continuation flow of the solution segment (1) from which that presentation differs, (2), 
(3), (4), and (5). As a presentation, only a segment (3):B+ ionophore / solvent segment (4):solvent can 
constitute only a segment (1):A+ ionophore / solvent segment (2):solvent like a segment (5):C+ 
ionophore / solvent, for example. Of course, it cannot be overemphasized that it is not limited to the 
combination of the segment of the thing containing a specific ionophore and the thing which does not 
contain this. You may constitute as a combination of segments, such as a characteristic labile molecule, 
and a thing containing proper things, such as coloring matter, a thing which does not contain these. 
[0017] Formation of the flow of such a solution segment is attained from the micro syringe as a supply 
means corresponding to each solution segment etc. to the aforementioned minute dipping way (20A) by 
supplying each solution segment so that it may continue one by one. Various chemical reactions, an 
extract, analysis, etc. are attained by what kind of solution segment constitutes solution flow (40A). 
[0018] For example, drawing 2 extracts and incorporates characteristic ion kind A+, B+, and C+ from 
the solution flow (40B) of another side to the segment of solution flow (40A) alternatively by the 
configuration of the solution segment containing a characteristic ionophore like the above-mentioned 
instantiation, and the example which detected the existence continuously is shown. 
[0019] About the solution flow (40A) constituted by the solution segment, as illustrated to solution flow 
(40B), and drawing 1 and drawing 2 of another side, a two-layer flow liquid liquid junction side may be 
formed as a horizontal parallel current flow in a micro channel (30), or you may form as a vertical style 
in the micro channel (30) of an entrance region. The rate of flow, a flow rate, etc. may be adjusted, or a 
micro channel is formed in a vertical layered structure as structure of a microchip, and you may make it 
the micro channel (30) of an entrance region serve as up-and-down crossover flow also in consideration 
of the problem of specific gravity, in a vertical style, as formation of a liquid liquid interface level serves 
as a short time. 

[0020] For example, the above liquid-liquid-interface-level segment flow systems can be constituted as 
an analysis system equipped with various kinds of detection means. For example, as a suitable detection 
means, analysis non-contact [ under the heat lens microscope realized by the artificers of this 
application ] is enabled. In the lower stream of a river of an entrance region micro channel (30), it 
becomes possible to detect each, such as two or more ion kinds contained in each solution segment of 
the solution flow (40A) accompanying the extract from the solution flow (40B) of a water solution. 
[0021] In the ion detection under a heat lens microscope, it is also effective to contain the coloring 
matter of lipophilicity in an organic solution segment with an ionophore, for example. This is because 
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the detection of detection of the ion for the purpose of analysis to high degree of accuracy is attained by 
proton emission of a coloring matter molecule, as the principle was shown in drawlngj . 
[0022] Epicritic [ of the heat lens signal by installation of a coloring matter solution ] is actually very 
remarkable. DrawitOg 4 illustrates a change of the heat lens signal at the time of presupposing by turns 
that it is only a coloring matter solution and 1 -butanol as a segment, and introducing them on the 
strength. An epicritic high thing is understood also from this. 

[0023] Of course, various modes which artificers have already proposed may be adopted about the 
concrete means for the liquid-liquid-interface-level segment flow approach of invention this application, 
the analytical method using this, and the system that realizes these approaches in a list. Moreover, it 
cannot be overemphasized the presentation of an actual solution segment, the flow rate within a micro 
channel, the rate of flow, and that at least a detecting element is further defined moderately about a 
detection means. 

[0024] Then, an example is shown below and invention of this application is explained to it in more 
detail. Invention is not limited by the following examples although it is natural. 
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EXAMPLE 

[Example] In the example of dr awing 2 , extract of ion and analysis were performed by making into 
solution flow (40A) the organic phase which consists of a solution segment which contains ionophore 
A+ and B+ respectively, and a solution segment of only a solvent. 

[0026] That is, corresponding to drawing 1 and drawing 2 , the water solution which contains Na+ and 
K+ 10-2M is introduced into 150 micrometers of ****, and a micro channel (30) with a depth of about 
50 micrometers as solution flow (40B) from inlet of one of the two. From another inlet, they are a 
lipophilicity pH indicator (KD-A3), Na+ ionophore molecule (DD16C5), and KD-A3 and K+ ionophore 
molecule (Valinomycin). Segment installation was carried out at intervals of the fixed rate of flow and 
installation (Imicrol/min, 2min) as a configuration of the solution segment of the form which 
sandwiches the organic phase which does not contain an ionophore for the included organic phase in 
between. The focus of a heat lens microscope (excitation light-wave length: 514.5mm, probe light wave 
length:633nm) was doubled with the organic phase side of a distance the lower stream of a river of about 
166mm from the juncture of the organic phase of solution flow (40A), and the aqueous phase of solution 
flow (40B), and the ion concentration extracted by the organic phase segment was measured. 
[0027] When the organic phase segment containing the organic phase segment and Na+ ionophore 
containing K+ ionophore was introduced by turns, in each segment, the response based on the 
alternative extract of specific ion was obtained. Here, an organic phase and the aqueous phase are about 
[ about 6micro ] 1 (amoimt of reagents 150pmol extent), and when the amount of reagents required for 
one continuous measurement measures a transient response, it can carry out [ minute amount ]-izing of 
the amount of reagents further. From the above result, the merit which is not in a conventional-type 
sensor called the variety ion continuous detection on the chip of one sheet was realized for the first time. 
Since ion which is different only by replacing an ionophore with is measurable, an environmental 
sample, the blood serum sample of such a system, etc. are possible for application in the field as which 
the continuous analysis of two or more ion is required. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the outline of a segment flow. 

[Drawijrig 2] It is drawing having shown the outline of the continuous analysis system of variety ion. 
[Drawing 3] It is drawing having shown the usefulness of the coloring matter molecule in ion detection. 
[Drawing 4] It is drawing which illustrated change of the heat lens signal strength by the existence of 
coloring matter. 
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DRAWINGS 



[ Drawin g 1] 

40A 




[Drawing^2] 




[Drawing 3] 



http ://www4. ipdl . inpit.go.j p/cgi-bin/tran_web_cgi_ejj e 



11/12/2007 



JP,2002-277478,A [DRAWINGS] 



Page 2 of 2 





[Translation done.] 



http ://www4 . ipdl . inpit . go .j p/cgi -bin/tran__web_cgi_ej j e 



11/12/2007 



